Overexpression, purification and characterization of functional calf purine nucleoside phosphorylase (PNP).
Calf PNP is a ubiquitous enzyme of the salvage metabolic pathway. The procedure for this enzyme production in large quantities is described. The coding sequence of bovine PNP was amplified from the calf spleen cDNA library and was inserted into an expression vector pET28a(+). The construct was transformed into Escherichia coli BL21(DE3) strain. The protein expression efficiencies in the presence and the absence of IPTG were compared. It was found that IPTG is not necessary for obtaining a large quantity of recombinant calf PNP: 35 mg from 1L cell culture. The enzyme was purified to 92% homogeneity by a two-step procedure consisting of gel filtration and ion exchange chromatography. The purity of recombinant enzyme is sufficient to form well diffracting single crystals. The basic kinetic parameters of recombinant PNP were determined and compared with the parameters of commercially available PNP from calf spleen. The specific activity in 50 mM phosphate buffer with inosine as a variable substrate (30.7 micromol min(-1)mg(-1)) and other kinetic parameters: Michaelis constants, maximal velocities, dissociation and inhibition constants, determined for several typical PNP ligands, are similar to the values published previously for non-recombinant calf spleen PNP. As expected for mammalian PNP, recombinant calf PNP was found to have no substrate activity vs adenosine. The overexpression and purification method of the recombinant calf PNP provides significant amounts of the enzyme, which can successfully replace the non-recombinant PNP.